Quantitation of fetal DNA fraction in maternal plasma using circulating single molecule amplification and re-sequencing technology (cSMART).
Calculation of the fetal DNA fraction (FF) is important for reliable and accurate noninvasive prenatal testing (NIPT) for fetal genetic abnormalities. The aim of the study was to develop and validate a novel method for FF determination. FF was calculated using the chromosome Y (ChrY) sequence read assay and by circulating single molecule amplification and re-sequencing technology of 76 autosomal SNPs. By Pearson correlation for FF (4.73-22.11%) in 33 male pregnancy samples, the R(2) co-efficient for the 76-SNP versus the ChrY assay was 0.9572 (p<0.001). In addition, the co-efficient of variation (CV) of FF measurement by the 76-SNP assay was low (0.15-0.35). As a control, the FF measurement for four non-pregnant plasma samples was virtually zero. In prospective longitudinal studies of 14 women with normal pregnancies, FF generally increased with gestational age. However, in eight women (71%) there was a significant decrease in FF between the first trimester (11-13 weeks) and the second trimester (15-19 weeks), and this was attributable to significant maternal weight gain. The novel 76-SNP cSMART assay has the precision to accurately measure FF in all pregnancies at a detection threshold of 5%. Based on FF trends in individual pregnancies, our results suggest that the end of the first trimester may be a more optimal window for performing NIPT.